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Image forming apparatus and method which processes originals fed by a plurality of 
automatic document feeding operations as a series of originals 

(57) An image forming apparatus including an ADF 
(7) for automatically feeding a plurality of originals, a 
mechanism (301) for selecting the continuous mode, in 
the continuous mode the plurality of originals separately 
fed by the ADF a plurality of number of times are proc- 
essed as a series of originals, a mechanism (302) for 



reading the images of the plurality of originals, a mem- 
ory (302) for storing as a series of images, the images 
read from the originals fed while the continuous mode is 
selected, and a printer (6) for forming the series of 
images stored in the memory in a predetermined order 
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Description 

The present invention relates to an image forming 
apparatus having, e.g., an electronic sort function which 
changes the output order of read image information and 
an automatic document feeder, and an image forming 
method. 

In recent years, image forming apparatuses such 
as a digital copying machine having an electronic sort 
function which changes the output order of read image 
information are put into practical use. 

Electronic sort processing using an automatic doc- 
ument feeder will be described below, assuming that 
two copies of continuous one-side originals consisting 
of a total of three pages are prepared. 

First the originals as copy targets are set at a pre- 
determined position of an automatic document feeder. 
At this time, the originals are set at the predetermined 
position of the automatic document feeder in the order 
of page 1 -> page 2 -> page 3 from the upper side. An 
electronic sort mode is designated, and copying is 
started. The originals are fed from the automatic docu- 
ment feeder onto an original table in the order of page 3 
-> page 2 -> page 1 . The image data are scanned and 
read in a page memory in the order of page 3 page 2 
page 1 . 

Subsequently, the image data are output from the 
page memory to a printer in the order of page 3 page 
2 -> page 1 page 3 -> page 2 -» page 1, so that 
images are formed on paper sheets. The delivered 
paper sheets are stacked in the order of page 1 -> page 
2 -> page 3 page 1 -> page 2 -> page 3 from the 
upper side. Only by separating the paper sheets into 
two groups, the operator can obtain two copies. 

However, when the number of originals as copy tar- 
gets exceeds the capacity of the automatic document 
feeder; the originals are divided such that the number of 
originals becomes equal to or smaller than the capacity 
of the automatic document feeder. Electronic sort 
processing is separately executed a plurality of number 
of times, resulting in the following problem. 

An example will be described below in which origi- 
nals more than the capacity (e.g., 100) of the automatic 
document feeder, e.g. p two copies of 200 one-side orig- 
inals with a total of 200 pages are to be prepared. To 
make the number of originals as copy targets equal to or 
smaller than the capacity of the automatic document 
feeder, the originals are separated into two groups each 
consisting of 100 originals and set at a predetermined 
position of the automatic document feeder. 

The originals to be set first are set at a predeter- 
mined position of the automatic document feeder in the 
order of page 1 -» page 2 • • • page 99 -> page 100 
from the upper side. The electronic sort mode is desig- 
nated, and copying is started. The originals are fed from 
the automatic document feeder onto the original table in 
the order of page 100 -> page 99 • • • page 2 -> page 
1. The image data are scanned and read in a page 
memory in the order of page 100 -* page 99 • • • page 



2 -» page 1 . 

Subsequently, the image data are output from the 
page memory to a printer in the order of page 100 -> 
page 99 • • • page 2 -> page 1 page 100 -> page 99 
s • • • page 2 page 1, so that images are formed on 
paper sheets. The paper sheets delivered at this time 
point are stacked in the order of page 1 — > page 2 • * • 
page 99 -» page 100 page 1 -> page 2 • • • page 99 
-> page 100 from the upper side. 
10 The remaining originals to be set next are set at the 
predetermined position of the automatic document 
feeder in the order of page 101 -> page 102 • • • page 
199 page 200 from the upper side. The electronic 
sort mode is designated, and copying is started. The 
is originals are fed from the automatic document feeder 
onto the original table in the order of page 200 page 
199 • • • page 102 -> page 101. The image data are 
scanned and read in the page memory in the order of 
page 200 -» page 199 • • • page 102 -> page 101. 
20 The image data are output from the page memory 
to the printer in the order of page 200 -> page 199 • • • 
page 102 -» page 101 -» page 200 page 199 • • • 
page 102 page 101, so that images are formed on 
paper sheets. At this time, the paper sheets are deliv- 
25 ered onto the previously stacked paper sheets. Conse- 
quently, the paper sheets are stacked in the order of 
page 101 -> page 102 * • • page 199 -> page 200 -> 
page 101 -» page 102 • • • page 199 -> page 200 
page 1 -> page 2 • • • page 99 page 100 -> page 1 -» 
30 page 2 • • • page 99 -> page 100 from the upper side. 
To obtain desired sets of continuous sheets in the order 
of page 1 ^ • • • page 200, the operator must change 
the order of these stacked paper sheets. 

As described above, when the number of originals 
35 as copy targets exceeds the capacity of the automatic 
document feeder, the originals are divided such that the 
number of originals becomes equal to or smaller than 
the capacity of the automatic document feeder, and the 
electronic sort mode is executed a plurality of number of 
40 times. As a result, the originals are output in the order 
different from a desired order, and the operator must 
change the order of the paper sheets. 

It is an object of the present invention to provide an 
image forming apparatus having an electronic sort func- 
45 tion which enables to stack originals separately set on 
an automatic document feeder a plurality of number of 
times in a desired order. 

According to the present invention, there is pro- 
vided an image forming apparatus comprising means 
so for feeding a predetermined number of originals from an 
original tray to be set the originals to a predetermined 
position where the plurality of originals are read; means 
for selecting a continuous mode, in the continuous 
mode the plurality of originals which are separately fed 
55 from the original tray a plurality of number of times, are 
processed as a series of originals; means for reading a 
plurality of images of the plurality of originals fed by the 
feeding means; means for storing, as a series of 
images, the plurality of images of the reading means 
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from the plurality of originals which are fed by the feed- 
ing means while the continuous mode is selected by the 
selecting means; and means for forming the plurality of 
images stored in the storing means in a predetermined 
order. 5 

According to the present invention, the following 
functions/effects can be obtained with the above 
arrangement. More specifically, assume that originals 
more than the capacity of the original tray of an auto- 
matic document feeder are separately, continuously fed 10 
automatically a plurality of number of times, and elec- 
tronic sort printing is performed. In the prior art, when 
originals are continuously, automatically fed twice, elec- 
tronic sort printing is also performed twice in accord- 
ance with the feeding operation. The images of the is 
originals read in the first feeding operation and those 
read in the second feeding operation are completely 
separated and printed. Therefore, the original images 
read in the first feeding operation cannot be synthesized 
with those read in the second feeding operation on one 20 
paper sheet. 

According to the arrangement of the present inven- 
tion, however, when a so-called continuous mode is 
selected, automatic original feeding is repeated a nec- 
essary number of times, and all the original images are 25 
stored as a series of images. Electronic sort printing is 
performed only after automatic document feeding is 
completed. Following these procedures, a large number 
of originals can be printed as a series of originals, as 
needed, without being limited by the capacity of the 30 
original tray of the feeding means (ADF). 

More specifically, according to the present inven- 
tion, magazine binding of a large number of original 
images, as shown in FIG. 18, can also be realized. In 
FIG. 18. the capacity of the original tray is 100. For 200 35 
originals, document feeding is performed twice. Con- 
ventionally, print processing is aJso independently per- 
formed. In the present invention, however, after all 
images are stored in the page memory, print processing 
is performed. Therefore, the original images of pages 1 , 40 
2, 199. and 200 can be formed on a first paper sheet 
407; the original images of pages 3. 4, 197, and 198, on 
a second paper sheet 409; • • • , the original images of 
pages 97. 98. 1 03, and 104, on a 49th paper sheet 41 1 ; 
and the original images of pages 99. 100, 101, and 102, 45 
on a 50th paper sheet 41 3. 

Therefore, according to the image forming appara- 
tus and method of the present invention, electronic sort 
printing in an order corresponding to the feeder specifi- 
cations can be realized even for a large number of orig- so 
inals without being limited by the capacity of the 
automatic document feeder. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 55 

FIG. 1 is a schematic view showing the internal 
structure of a digital copying machine as an exam- 
ple of an image forming apparatus of the present 



invention; 

FIG. 2 is a view for explaining a finisher; 

FIG. 3 is a view for explaining the finisher; 

FIG. 4 is a view for explaining the finisher; 

FIG. 5 is a block diagram showing a page memory 

of, e g., a digital copying machine control system; 

FIG. 6 is a block diagram showing a scanner unit; 

FIG. 7 is a block diagram showing the main control 

unit of the digital copying machine; 

FIG. 8 is a block diagram showing a printer unit; 

FIG. 9 is a view for explaining the page memory in 

detail; 

FIG. 1 0 is a view showing an ADF continuous use 
count input screen; 

FIG. 11 is a view showing a screen which indicates 
that originals are being input; 
FIG. 12 is a view showing the ADF continuous use 
count input screen; 

FIG. 13 is a view showing an ADF continuous use 
presence/absence instruction screen; 
FIG. 14 is a view showing a screen for receiving the 
end of the ADF continuous use; 
FIG. 15 is a flow chart for explaining ADF continu- 
ous use processing according to the first embodi- 
ment of the present invention; 
FIG. 16 is a flow chart for explaining ADF continu- 
ous use processing according to the second 
embodiment of the present invention; 
FIG. 17 is a flow chart for explaining ADF continu- 
ous use processing according to the third embodi- 
ment of the present invention; and 
FIG. 1 8 is a view showing an example of magazine 
binding by electronic sort printing. 

An embodiment of the present invention will be 
described below with reference to the accompanying 
drawings. 

> FIG. 1 is a schematic view showing the internal 
structure of a digital copying machine as an example of 
an image forming apparatus of the present invention. 

As shown in FIG. 1 , the digital copying machine has 
an apparatus main body 10, and the apparatus main 
body 10 incorporates a scanner unit 4 and a printer unit 
6, which will be described later. 

A document table 12 consisting of a transparent 
glass material, on which read targets, i.e., originals D 
are set, is provided on the upper surface of the appara- 
tus main body 10. An automatic document feeder 7 (to 
be abbreviated as an ADF hereinafter) is arranged on 
the upper surface of the apparatus main body 10 to 
automatically feed originals onto the document table 12. 
The ADF 7 can be freely closed/opened with respect to 
the document table 12 and also serves as an original 
press member for bringing the originals D set on the 
document table 12 into tight contact with the document 
table 12. 

The ADF 7 comprises an original tray 8 on which 
the originals D are set an empty sensor 9 for detecting 
the presence/absence of originals, a pickup roller 14 for 



EP 0 777 374 A2 



picking up the originals from the original tray 8 one by 
one, a feed roller 15 for feeding the picked-up originals, 
an aligning roller pair 16 for aligning the leading edges 
of ?K? originals, and a feed belt 18 arranged to almost 
entirely cover the document table 12. A plurality of orig- 
inals set on the original tray 8 with their image-bearing 
surfaces facing up are sequentially picked up from the 
lowermost page, i.e., the final page, aligned by the 
aligning roller pair 16, and then fed to a predetermined 
position of the document table 1 2 by the feed belt 1 8. In 
this case, the ADF 7 is of a lower-side pickup type. How- 
ever, an ADF of an upper-side pickup type may be used. 

In the ADF 7, a reversing roller 20, a non-reverse 
sensor 21, a flapper 22, and a delivery roller 23 are 
arranged at the end portion to oppose the aligning roller 
pair 16 through the feed belt 1 8. After image information 
is read by the scanner unit 4 (to be described later), the 
original D is fed from the document table 12 by the feed 
belt 18, and delivered onto an original delivery unit 24 
on the upper surface of the ADF 7 through the reversing 
roller 20. the flapper 22, and the delivery roller 23. When 
the lower surface of the original D is to be read, the flap- 
per 22 is switched. The original D fed by the feed belt 1 8 
is reversed by the reversing roller 20, and fed to a pre- 
determined position on the document table 12 by the 
feed belt 18 again. 

The scanner unit 4 disposed in the apparatus main 
body 10 has an exposure lamp 25 serving as a light 
source for illuminating the original D placed on the doc- 
ument table 12. and a first mirror 26 for deflecting a light 
beam reflected by the original D in a predetermined 
direction. The exposure lamp 25 and the first mirror 26 
are attached to a first carriage 27 disposed under the 
document table 12. 

The first carriage 27 is arranged to freely move par- 
allehto the document table 12 and reciprocates under 
the document table 12 by a driving motor through a 
toothed belt or the like (not shown). 

A second carriage 28 which can move parallel to 
the document table 12 is disposed underneath the doc- 
ument table 12. Second and third mirrors 30 and 31 are 
attached to the second carriage 28 to be perpendicular 
to each other, thereby sequentially deflecting the 
reflected light from the original D, which is deflected by 
the first mirror 26. The second carriage 28 moves upon 
driving the first carriage 27 and is moved parallel to the 
document table 12 at a speed 1/2 that of the first car- 
riage by the toothed belt for driving the first carriage 27. 

An imaging lens 32 for focusing the reflected light 
from the third mirror 31 on the second carriage 28, and 
a CCD sensor 34 1or receiving the reflected light 
focused by the imaging lens and photoelectricaliy con- 
verting the light are disposed beneath the document 
table 12. The imaging lens 32 is arranged in a plane 
including the optical axis of the light beam deflected by 
the third mirror 31 so as to be movable through a driving 
mechanism. The imaging lens 32 moves to form an 
image of the reflected light at a desired magnification. 
The CCD sensor 34 photoelectricaliy converts the inci- 



dent reflected light and outputs an electrical signal cor- 
responding to the read original D. 

The printer unit 6 has a laser exposure unit 40 
which acts as a latent image forming means. The laser 
5 exposure unit 40 comprises a semiconductor laser 41 
serving as a light source, a polygonal mirror 36 serving 
as a scanning member for continuously deflecting a 
laser beam emitted from the semiconductor laser 41 , a 
polygon motor 37 serving as a scanning motor for rotat- 
w ing the polygonal mirror 36 at a predetermined rotating 
speed (to be described later), and an optical system 42 
which deflects the laser beam from the polygonal mirror 
and guides the laser beam to a photosensitive drum 44 
(to be described later). The laser exposure unit 40 hav- 
75 ing the above arrangement is fixed and supported on a 
support frame (not shown) of the apparatus main body 
10. 

The semiconductor laser 41 is ON/OFF-controlled 
in accordance with the image information of the original 
20 D read by the scanner unit 4, facsimile transmis- 
sion/reception document information, or the like. The 
laser beam is guided to the photosensitive drum 44 
through the polygon mirror 36 and the optical system 
42. The laser beam scans the outer surface of the pho- 
25 tosensitive drum 44. thereby forming an electrostatic 
latent image on the outer surface of the photosensitive 
drum 44. 

The printer unit 6 has the rotatable photosensitive 
drum 44 serving as an image carrier and disposed 
30 almost at the center of the apparatus main body 10. The 
outer surface of the photosensitive drum 44 is exposed 
with a laser beam from the laser exposure unit 40, so 
that a desired electrostatic latent image is formed. A 
charger 45 which charges the outer surface of the drum 
35 to a predetermined potential, a developing device 46 
which supplies developer, i.e.. toner to the electrostatic 
latent image formed on the outer surface of the photo- 
sensitive drum 44 and develops the electrostatic latent 
image at a desired image density, a transfer charger 48 
40 which integrally has a peel charger 47 for separating a 
target transfer medium, i.e.. a copy paper sheet P fed 
from a paper cassette (to be described later) from the 
photo-sensitive drum 44, and transfers the toner image 
formed on the photosensitive drum 44 to the paper 
4$ sheet P, a peel gripper 49 which separates the copy 
paper sheet P from the outer surface of the photosensi- 
tive drum 44, a cleaning unit 50 for cleaning all residual 
toner on the outer surface of the photosensitive drum 
44, and a charge-removal lamp 51 for removing all 
so excess charge on the outer surface of the photo-sensi- 
tive drum 44 are sequentially arranged around the pho- 
tosensitive drum 44. 

An upper cassette 52, a middle cassette 53, and a 
lower cassette 54, which can be pulled from the appara- 
55 tus main body, are stacked at the lower portion in the 
apparatus main body 10. Copy paper sheets in different 
sizes are loaded in the respective cassettes. A large 
capacity feeder 55 is arranged aside these cassettes. 
About 300 copy paper sheets P in a popular size, e.g.. 
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A4 copy paper sheets P are stored in the large capacity 
feeder 55. A feeding cassette 57 commonly used as a 
manual feeding tray 56 is detachably mounted above 
the large capacity feeder 55. 

A feed path 58 is formed in the apparatus main s 
body 10 to extend from the respective cassettes and the 
large capacity feeder 55 through a transfer unit between 
the photosensitive drum 44 and the transfer charger 48. 
A fixing unit 60 having a fixing lamp 200 is arranged at 
the end of the feed path 58. A delivery port 61 is formed 10 
in the side wall of the apparatus main body 1 0 to oppose 
the fixing unit 60. A finisher 1 50 is mounted on the deliv- 
ery port 61. 

Pickup rollers 63 are arranged near the upper cas- 
sette 52, the middle cassette 53. the lower cassette 54, is 
the feeding cassette 57, and the large capacity feeder 
55, respectively, to pick up the paper sheets P one by 
one from the cassette or the large capacity feeder. A lot 
of feed roller pairs 64 are provided along the feed path 
58 to convey the copy paper sheet P picked up by the 20 
pickup roller 63 through the feed path 58. 

A registering roller pair 65 are provided upstream 
the photosensitive drum 44 in the feed path 58. The reg- 
istering roller pair 65 correct any ramp of the picked-up 
copy paper sheet P, and also align the leading edge of 25 
the toner image on the photosensitive drum 44 with that 
of the copy paper sheet P, and feeds the copy paper 
sheet P to the transfer unit at the same speed as the 
moving speed of the outer surface of the photosensitive 
drum 44. An aligning front sensor 66 for detecting the 30 
arrival of the copy paper sheet P is arranged before the 
registering roller pair 65, i.e., on the feed roller pairs 64 
side. 

The copy paper sheet P picked up from the cas- 
sette or the large capacity feeder 55 one by one by the 35 
pickup roller 63 is fed to the registering roller pair 65 by 
the feed roller pairs 64. After the leading edge of the 
copy paper sheet P is aligned by the registering roller 
pair 65, the copy paper sheet P is fed to the transfer 
unit. 40 

In the transfer unit, the developer image, i.e., the 
toner image formed on the photosensitive drum 44 is 
transferred to the surface of the paper sheet P by the 
transfer charger 48. The copy paper sheet P on which 
the toner image is transferred is separated from the 45 
outer surface of the photosensitive drum 44 by the func- 
tion of the peel charger 47 and the pee) gripper 49, and 
fed to the fixing unit 60 through a feed bett 67 which con- 
stitutes part of the feed path 58. After the developer 
image is fused and fixed on the copy paper sheet P by so 
the fixing unit 60, the copy paper sheet P is delivered 
onto the finisher 150 by a feed roller pair 68 and a deliv- 
ery roller pair 69 through the delivery port 61 . 

An automatic both-side copying unit 70 for revers- 
ing the copy paper sheet P which has passed through ss 
the fixing unit 60 and feeding the copy paper sheet P 
again to the registering roller pair 65 is arranged below 
the feed path 58. The automatic both-side copying unit 
70 comprises a temporary stack 71 for temporarily 



stacking the copy paper sheets P t a reversing path 72 
which branches off from the feed path 58 to reverse the 
copy paper sheet P passing through the fixing unit 60 
and guide the copy paper sheet P to the temporary 
stack 71 , a pickup roller 73 for picking up the copy paper 
sheets P stacked on the temporarily stack one by one, 
and a feed roller 75 for feeding the picked-up paper 
sheet to the registering roller pair 65 through a feed path 
74. A selector gate 76 for selectively guiding the copy 
paper sheets P to the delivery port 61 or the reversing 
path 72 is arranged at the branch portion between the 
feed path 58 and the reversing path 72. 

In the both-side copy operation, copy paper sheets 
P which have passed through the fixing unit 60 are 
guided to the reversing path 72 through the selector 
gate 76, and temporarily stacked in the temporary stack 
71 while being kept reversed. The copy paper sheets P 
are fed to the registering roller pair 65 by the pickup 
roller 73 and the feed roller 75 through the feed path 74. 
The copy paper sheets P are aligned by the registering 
roller pair 65 and fed to the transfer unit again so that a 
toner image is transferred to the lower surface of each 
copy paper sheet P. Thereafter, the copy paper sheets P 
are delivered onto the finisher 1 50 through the feed path 
58, the fixing unit 60, and the delivery roller pair 69. 

The finisher 1 50 staples delivered originals in units 
of copies and stores the copies. As shown in FIG. 2, 
every time one copy paper sheet P to be stapled is 
delivered from the delivery port 61, the copy paper 
sheet P is put aside by a guide bar 151 and aligned. 
When all paper sheets are delivered, a paper press arm 
152 presses a group of delivered copy paper sheets P, 
and the copy paper sheets P are stapled by a stapler 
unit 153. Thereafter, the guide bar 151 is lowered to a 
position indicated by the broken line in FIG. 3. The sta- 
pled copy paper sheets P are delivered to a finisher 
delivery tray 154 in units of copies by a finisher delivery 
roller 155, as shown in FIG. 4. The moving amount of 
the finisher delivery tray 154 is approximately deter- 
mined depending on the number of copy paper sheets P 
to be delivered, so that the finisher delivery tray 154 is 
lowered stepwise every time the sheets are delivered in 
units of copies. The guide bar 151 for aligning the deliv- 
ered copy paper sheets P is arranged not to contact the 
stapled copy paper sheets P on the finisher delivery tray 
154. 

The control circuit of the digital copying machine 
described in FIG. 1 will be described below with refer- 
ence to FIGS. 5 to 8. FIG. 5 is a block diagram showing 
the page memory of, e.g., the digital copying machine 
control system. FIG. 6 is a block diagram showing the 
scanner unit 4. FIG. 7 is a block diagram showing the 
main control unit of the digital copying machine. FIG. 8 
is a block diagram showing the printer unit 6. 

The digital copying machine control system can be 
roughly divided into two blocks: a base unit 301 consti- 
tuting the digital copying machine in which the scanner 
unit 4 and the printer unit 6 are connected through an 
image processing unit 314, and a page memory unit 
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302 which receives image data from the base unit 301, 
stores the image data, and transfers the stored image 
data to the base unit 301 acvain. -r^by realizing mem- 
ory copy. 

The base - 301 and the page memory unit 302 
connected through a base unit system interface 316 
for transferring control data, and a base unit image inter- 
face 317 for transferring image data. The base unit 301 
is constituted by the scanner unit 4, the printer unit 6, 
the image processing unit 314, and a base unit CPU 
31 1 for controlling the respective units. 

As shown in FIG. 7, a main CPU 100 of the base 
unit CPU 31 1 is connected to a ROM 102, a RAM 104, 
an image memory 106, a timer 1 12, an internal interface 
122, an external interface 124, and a printer interface 
128. 

An operating panel 1 14 is connected to the internal 
interface 122. The operating panel 1 14 has a print key 
1 1 5 for instructing the start of copy processing, a touch 
panel 116 serving as an input unit for receiving condi- 
tions for image output, and the like, and a ten-key pad 
117 used to set the number of copies and the copy mag- 
nification. The touch panel 116 is arranged in accord- 
ance with the operation procedures associated with the 
digital copying machine or conditions to be input, on 
which icons, numbers, characters, or character strings 
are displayed. Designation of the number of copies, the 
copy magnification, or partial copy processing, input of 
the coordinates of a partial copy area, or designation of 
an electronic sort mode is made on the touch panel 1 1 6. 

The external interface 124 is connected to an exter- 
nal unit 125. The printer interface 128 is connected to 
an external unit 1 38. 

Read/write of image information is performed by 
the main CPU 100. When image information is to be 
stored, image information read by the scanner unit 4 
under the control of a scanner CPU 160 is stored in the 
image memory 106 in accordance with an instruction 
from the main CPU 100. For the instruction of the main 
CPU 100, a mode is determined by input (key input) 
from the operating panel 114. 

The details of the arrangement of the scanner unit 
4 will be described below with reference to FIG. 6. 

The scanner CPU 160 of the scanner unit 4 is con- 
nected to a lamp control unit 164 for controlling the 
exposure lamp 25, a motor driver 168 for controlling a 
scan motor 166 for driving the first carriage 27 and the 
second carriage 28, and a driving unit 1 72 for driving 
and controlling sensors/switches/solenoids 170, 
thereby controlling these respective portions. 

The scanner CPU 160 is also connected to an A/D 
conversion circuit 176, a resolution conversion circuit 
1 78, a shading correction circuit 1 76, an image quality 
improvement circuit 180, and a binarization circuit 182, 
which perform image processing for image information 
from the CCD sensor 34, thereby controlling these 
respective portions. 

The printer unit 6 will be described below in detail 
with reference to FIG. 8. 



A printer CPU 190 of the printer unit 6 is connected 
to a main motor driver 194 for driving a main motor 192, 
a driving unit 198 for driving and controlling sen- 
sors/switches/solenoids 196, a fixing lamp control unit 
5 202 for controlling the fixing lamp 200, a high-voltage 
output control unit 21 2 for controlling the charger 45, the 
transfer charger 48, the peel charger 47, and a PCC 
charger 210, a charge-removal lamp control unit 21 6 for 
controlling the charge-removal lamp 51, a feed control 
ro unit 224 for controlling a feed motor 222 for the feed roll- 
ers 15 and 64 and the pickup rollers 14 and 63, and a 
modulation circuit 232 for controlling a laser driving cir- 
cuit 230 for a polygon motor 228 which drives the semi- 
conductor laser 41 and the polygon mirror 36, thereby 
is controlling these respective portions. 

The page memory unit 302 will be described below 
with reference to FIG. 5. 

The page memory unit 302 comprises a page 
memory PM 323 for temporarily storing image data, an 
20 address control unit 306 for generating the addresses of 
the page memory PM 323, an image bus 320 for per- 
forming data transfer between the respective devices in 
the page memory unit 302, a data control unit 307 for 
controlling data transfer between the page memory PM 
25 323 and other devices through the image bus 320, an 
image data l/F 308 for interfacing image data which is 
transferred between the page memory unit and the 
base unit 301 through the base unit image interface 
317, a resolution conversion/binarization rotation unit 
30 325 which converts image data to be transferred to a 
device with a different resolution in accordance with the 
resolution, converts image data received from a device 
with a different resolution in accordance with the resolu- 
tion of the printer unit 6 of the base unit 301 , or executes 
35 90-degree rotation processing of binary image data, a 
compression/expansion unit 324 which compresses 
input image data for a device for transmitting or storing 
compressed image data as in facsimile transmission or 
optical disk memory, or expands compressed image 
40 data to make the image data visible through the printer 
unit 6, and a multi-valued rotation memory 309 con- 
nected to the image data l/F 308 and used to rotate 
image data by 90° or -90° and output the image data 
from the printer unit 6. 
45 An original image read operation will be briefly 
described below. 

The image information of an original set on the doc- 
ument table 12 is read by the CCD sensor 34 of the 
scanner unit 4. The read image information is quantized 
so and written in the page memory PM 323. 

When the ADF 7 is to be used, originals set on the 
original tray 8 of the ADF 7 are sequentially fed from the 
lower side, i.e., from the final page onto the document 
table 12. The image information of the fed original is 
55 read. The read image information is quantized and writ- 
ten in the page memory PM 323. When both-side copy 
processing is designated, the image information are 
sequentially read starting from the final page in the 
order of lower surface upper surface up to the f irst page. 
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When the remaining memory capacity of the page 
memory PM 323 becomes zero, the input operation is 
stopped, and all image data input/compressed/accumu- 
lated so far are deleted. Alternatively, all image data 
input/compressed/accumulated so far are output 5 

When all the originals set on the original tray 8 of 
the ADF 7 are read, image formation is started in units 
of sheet surfaces. When both-side copy processing is 
designated, image formation is started in correspond- 
ence with the order of accommodation in the automatic 10 
both-side copying unit 70. 

Paper sheets with their lower surfaces printed are 
stacked first in the automatic both-side copying unit. A 
paper sheet with its lower surface already printed is fed. 
An image to be formed on the upper surface of the 15 
paper sheet with its lower surface printed is formed on 
the upper surface of the paper sheet, and the paper 
sheet is delivered. This operation is repeated, thereby 
completing both-side copy processing. When both-side 
copy processing is to be executed for a large number of 20 
paper sheets, only images to be formed on the lower 
surfaces of paper sheets are sequentially printed on 
their lower surfaces, and the paper sheets are stacked 
in the automatic both-side copying unit 70. The paper 
sheets with their lower surfaces already printed are 25 
sequentially fed. Images to be formed on the upper sur- 
faces of the paper sheets with their lower surfaces 
already printed are sequentially formed on their upper 
surfaces. 

The page memory 323 will be described below. As 30 
shown in FIG. 9, the page memory 323 is divided into a 
page buffer area M1 in which original image data read 
by the scanner unit 4 is written, and a file area M2 seg- 
mented in units of pages, in which compressed image 
data is written. The start address of each page of the file 35 
area M2 is stored in an area M3 for storing the data start 
addresses of the respective file areas. 

The gist of the present invention, i.e., the electronic 
sort mode of the above-described digital copying 
machine will be described below. In the electronic sort 40 
mode according to the present invention, the "continu- 
ous mode" is set such that originals which are sepa- 
rately set on the ADF 7 a plurality of number of times 
can be processed as a series of originals. The first sec- 
ond, and third embodiments of the continuous mode will 45 
be described below on the basis of the specific manners 
of designating the continuous mode by the operator. 

The first embodiment will be described below with 
reference to the flow chart in FIG. 15. In the first embod- 
iment, the continuous use count is input from a touch so 
panel 1 1 6. thereby designating the ADF continuous use 
(continuous mode). When the continuous use count is 
not incremented, and the initial set count, i.e.. "1 " is kept 
set. the ADF is used only once as in a normal operation, 
so that normal print processing in the electronic sort 55 
mode is performed. 

An example will be described below in which two 
copies of originals more than the capacity (e.g.. 100) of 
an ADF 7. e.g.. 200 one-side originals with a total of 200 



pages are to be prepared. To make the number of origi- 
nals as copy targets equal to or smaller than the capac- 
ity of the ADF 7. the originals must be separately set on 
the ADF 7. e.g., twice. At this time, the originals need 
not be equally divided. 

The first originals are set on a tray 8 of the ADF 7 in 
the order of page 1 page 2 • • • page (n-1) -» page 
n from the upper side (YES in ST12). When the elec- 
tronic sort mode is designated from the touch panel 1 1 6 
{YES in ST14). an ADF continuous use count input 
screen as shown in FIG. 10 is displayed on the touch 
panel 116. The operator inputs the continuous use 
count of the ADF. e.g.. "2" in advance from this ADF 
continuous use count input screen (YES in ST16). With 
this operation, a so-called "continuous mode" is 
selected such that the ADF can be used twice or more, 
unlike a normal mode in which the ADF is used only 
once. In this mode, all originals which are separately fed 
by the ADF several times are subjected to electronic 
sort printing. 

When a print key 1 15 is depressed (YES in ST18), 
and the originals have already been set on the ADF 7 
(YES in ST20), the originals are fed onto a document 
table 12 (ST22), and the original images are scanned 
(ST24). 

The image information of the scanned originals is 
compressed and accumulated in a page memory PM 
323 (ST26), At this time, a screen indicating that origi- 
nals are being input is displayed on the touch panel 1 16. 
as shown in FIG. 11. Unless the remaining memory 
capacity of the page memory PM 323 becomes zero 
(NO in ST28), the number of originals is counted 
(ST30). By repeating the operations in ST22 to ST26, 
the originals set on the ADF 7 first are read. 

Upon completion of input of the first originals, i.e.. 
when the absence of originals on the ADF 7 is detected 
(NO in ST20), the count value of the ADF continuous 
use count input screen is decremented by one (ST32). 
As shown in FIG. 12, the count value displayed on the 
ADF continuous use count input screen changes from 
"2" to "1". The count value "1 W displayed on the ADF 
continuous use count input screen means that the ADF 
will be continuously used (YES in ST34), so a message 
is displayed on the touch panel 1 16 to prompt the oper- 
ator to set the remaining originals. 

In accordance with this display, the remaining origi- 
nals are set on the tray 8 of the ADF 7 in the order of 
page (n+1) -» page (n+2) • • • page 199 -> page 200 
from the upper side (YES in ST35). The originals are 
set, and the print key 1 15 is depressed (YES in ST18). 
At this time, since originals have already been set on 
the ADF 7 (YES in ST20). the originals are fed onto the 
document table 12 (ST22). and the original images are 
scanned (ST24). 

The image information of the scanned originals is 
compressed and accumulated in the page memory PM 
323 (ST26). At this time, a screen indicating that origi- 
nals are being input is displayed on the touch panel 116, 
as shown in FIG. 11. Unless the remaining memory 
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capacity of the page memory 323 becomes zero (NO in 
ST28). the number of originals is counted (ST30). By 
repeating the operations in ST 22 to ST26, the second 
originals set on the ADF 7 are read. 

Upon completion of input of the second originals, 
i.e.. when the absence of originals on the ADF 7 is 
detected (NO in ST20), the count value of the ADF con- 
tinuous use count input screen is decremented by one 
(ST32). In this case, the count value displayed on the 
ADF continuous use count input screen changes front 
"1" to "0". The count value "0" displayed on the ADF 
continuous use count input screen means that the ADF 
continuous use is completed (NO in ST34). That is. the 
originals of pages 1 to 200 are completely input (ST36). 

Next, the image data accumulated in the page 
memory PM 323 are read out in a predetermined order, 
and print processing is started (ST38). At this time, the 
image data are read out from the page memory PM 323 
starting from the final page of the originals, i.e., page 
200. More specifically, the image information is read out 
in the order of page 200 -> page 199 • • • page (n+2) 
-> page (n+1) -> page n -> page (n-1) • • • page 2 
page 1 , and print processing is executed in this order. 

Paper sheets are stacked on a delivery tray 154 in 
the order of page 1 -» page 2 * • • page (n-1) page 
n page (n+1 ) page (n+2) • • • page 1 99 page 200 
from the upper side. Therefore, two copies of originals 
from pages 1 to 200 can be obtained. 

If no originals are set on the ADF 7 in ST12 (NO in 
ST12). an original is directly set on the document table 
12, and normal copy processing is performed (ST40). If 
the electronic sort mode is not executed in ST14 (NO in 
ST14), normal copy processing for originals set on the 
ADF 7 is performed (ST40). If the ADF use count is not 
input from the ADF continuous use count input screen in 
ST1 6, normal copy processing for originals set on the 
ADF 7;is performed (ST40). 

If the remaining memory capacity of the page mem- 
ory PM 323 becomes zero in ST28 (YES in ST28). the 
series of processing are stopped (YES in ST42). and 
the image data accumulated in the page memory PM 
323 so far are deleted (ST44). Alternatively, without 
stopping the series of processing (NO in ST42), the 
image data accumulated in the page memory PM 323 
so far are read out in a predetermined order and printed 
(ST46). When, e.g., the saddle stitching (magazine 
binding) mode is designated, the image data accumu- 
lated in the page memory PM 323 so far are deleted. 
This is because, in such a case, saddle stitching is dis- 
abled even when the image data accumulated in the 
page memory are printed. 

The order of storing image data in the page mem- 
ory PM 323 in units of pages will be described below. 
The technique of storing image data in units of pages 
changes depending on the manner of setting originals 
on the ADF 7 and the original pickup style of the ADR 

Assume that when the ADF 7 is of the lower-side 
pickup type, i.e., when originals set on the ADF 7 are 
sequentially picked up from the lower side, the first orig- 



inals are set in the order of page 1 -> page 2 • • • page 
(n-1) -> page n from the upper side, and the second 
originals are set in the order of page (n+1) -» page 
(n+2) • • • page 199 -> page 200 from the upper side 
5 (this original setting style will be referred to as setting a 
series of originals from the upper side). In this case, the 
image data are stored in the page memory PM 323 
such that the first page of the first originals connects 
with the final page of the second originals. More specif- 
10 ically, the image data are stored such that page n of the 
first originals connects with page (n+1) of the second 
originals. The image data are stored in the page mem- 
ory PM 323 in the order of page 1 page 2 • • • page 
(n-1) page n -+ page (n+1) -+ page (n+2) • • • page 
is 199 -> page 200, so that the originals which are sepa- 
rately set a plurality of number of times can be proc- 
essed as a series of originals. 

Assume that when the ADF 7 is of the lower-side 
pickup type, the first originals are set in the order of 
20 page (n+1) -+ page (n+2) • * • page 199 -> page 200 
from the upper side, and the second originals are set in 
the order of page 1 -> page 2 • • • page (n-1) -> page 
n from the upper side (this original setting style will be 
referred to as setting a series of originals from the lower 
25 side). In this case, the image data are stored in the page 
memory PM 323 such that the final page of the first orig- 
inals connects with the first page of the second origi- 
nals. More specifically, the image data are stored in the 
page memory PM 323 such that page (n+1) of the first 
30 originals connects with page n of the second originals. 
The image data are stored in the page memory PM 323 
in the order of page 1 -> page 2 • • • page (n-1) -> 
page n -+ page (n+1) -> page (n+2) • • • page 199 -> 
page 200, so that the originals which are separately set 
35 a plurality of number of times can be processed as a 
series of originals. 

Assume that when the ADF 7 is of the upper-side 
pickup type, i.e., when originals set on the ADF 7 are 
sequentially picked up from the upper side, the first orig- 
40 inals are set in the order of page 1 -» page 2 • • • page 
(n+1) -> page n from the upper side, and the second 
originals are set in the order of page (n+1) -> page 
(n+2) • • • page 199 -> page 200 from the upper side. 
In this case, the image data are stored in the page 
45 memory PM 323 such that the final page of the first orig- 
inals connects with the first page of the second origi- 
nals. More specifically, the image data are stored in the 
page memory PM 323 such that page n of the first orig- 
inals connects with page (n+1) of the second originals. 
so The image data are stored in the page memory PM 323 
in the order of page 1 page 2 • • • page (n-1) -> 
page n -+ page (n+1) -> page (n+2) • • • page 199 
page 200, so that the originals which are separately set 
a plurality of number of times can be processed as a 
55 seri es of originals. 

Assume that, when the ADF 7 is of the upper-side* 
pickup type, the first originals are set in the order of 

page (n+1) -» page (n+2) page 199 -+ page 200 

from the upper side, and the second originals are set in 
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the order of page 1 -> page 2 • • • page (n-1) -> page 
n from the upper side. In this case, the image data are 
stored in the page memory PM 323 such that the first 
page of the first originals connects with the final page of 
the second originals. More specifically, the image data 5 
are stored in the page memory PM 323 such that page 
(n+1) of the first originals connects with page n of the 
second originals. The image data are stored in the page 
memory PM 323 in the order of page t -+ page 2 • • • 
page (n-1) -> page n -> page (n+1) page (n+2) • • • ■ w 
page 199 -» page 200, so that the originals which are 
separately set a plurality of number of times can be 
processed as a series of originals. 

The style of setting a series of originals from the 
upper side or setting a series of originals from the lower 15 
side, as described above, is determined in advance in 
accordance with the type of copying machine. The user 
sets originals in accordance with the setting style of the 
copying machine. Alternatively, the user may designate 
the setting style by using the operating panel or the like. 20 

By arranging the order of storing image data in the 
page memory PM 323 as described above, originals 
which are separately set on the ADF 7 a plurality of 
number of times can be processed as a series of origi- 
nals. Another technique is also available in which origi- 25 
nais which are separately set a plurality of number of 
times can be processed as a series of originals on the 
basis of the order of reading out stored image data. This 
technique will be described below. 

Assume that when the ADF 7 is of the lower-side so 
pickup type, the first originals are set in the order of 
page 1 page 2 • • • page (n-1) -> page n from the 
upper side, and the second originals are set in the order 
of page (n+1) -» page (n+2) • • • page 199 page 
200 from the upper side. The first originals are read in 35 
the order of page n -+ page (n-1) • • • page 2 -+ page 
1 , .and read image data are stored in the page memory 
PM 323 in this order. The second originals are read in 
the order of page 200 -> page 199 • • • page (n+2) 
page (n+1), and read image data are stored in the page 40 
memory PM 323 in this order. In this case, the image 
data are read out from the page memory PM 323 such 
that the first page of the first originals connects with the 
final page of the second originals. More specifically, the 
image data are read out such that page n of the first 45 
originals connects with page (n+1) of the second origi- 
nals. The image data are read out from the page mem- 
ory PM 323 in the order of page 1 -» page 2 • • • page 
(n-i) page n page (n+1) -> page (n+2) • - • page 
1 99 page 200, so that the originals which are separately so 
set a plurality of number of times can be processed as a 
series of originals. 

Assume that when the ADF 7 is of the lower-side 
pickup type, the first originals are set in the order of 
page (n+1) page (n+2) • • • page 199 -> page 200 55 
from the upper side, and the second originals are set in 
the order of page 1 -+ page 2 • • • page (n-1) -» page 
n from the upper side. The first originals are read in the 
order of page 200 -+ page 199 • • • page (n+2) -+ 
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page (n+1), and read image data are stored in the page 
memory PM 323 in this order. The second originals are 
read in the order of page n -> page (n-1) • * * page 2 
page 1. and read image data are stored in the page 
memory PM 323 in this order. In this case, the image 
data are read out from the page memory PM 323 such 
that the final page of the first originals connects with the 
first page of the second originals. More specifically, the 
image data are read out such that page (n+1 ) of the first 
originals connects with page n of the second originals. 
The image data are read out from the page memory PM 
323 in the order of page 1 -+ page 2 • • • page (n-1) -» 
page n page (n+1) -> page (n+2) • * • page 199 
page 200, so that the originals which are separately set 
a plurality of number of times can be processed as a 
series of originals. 

Assume that when the ADF 7 is of the upper-side 
pickup type, the first originals are set in the order of 
page 1 -+ page 2 • • • page (n-1 ) ->> page n from the 
upper side, and the second originals are set in the order 
of page (n+1) -+ page (n+2) • * • page 199 -> page 
200 from the upper side. The first originals are read in 
the order of page 1 page 2 * • * page (n-1) page 
n, and read image data are stored in the page memory 
PM 323 in this order. The second originals are read in 
the order of page (n+1) -» page (n+2) • • • page 199 
page 200, and read image data are stored in the page 
memory PM 323 in this order, in this case, the image 
data are read out from the page memory PM 323 such 
that the final page of the first originals connects with the 
first page of the second originals. More specifically, the 
image data are read out such that page n of the first 
originals connects with page (n+1) of the second origi- 
nals. The image data are read out from the page mem- 
ory PM 323 in the order of page 1 -» page 2 • 0 • page 
(n-1) -> page n page (n+1) -+ page (n+2) • - • page 
199 page 200, so that the originals which are separately 
s$t a plurality of number of times can be processed as a 
series of originals. 

Assume that when the ADF 7 is of the upper-side 
pickup type, the first originals are set in the order of 
page (n+1) -> page (n+2) * • - page 199 -» page 200 
from the upper side, and the second originals are set in 
the order of page 1 -+ page 2 • • • page (n-1) -» page 
n from the upper side. The first originals are read in the 
order of page (n+1) -> page (n+2) • • 0 page 199 -> 
page 200, arid read image data are stored in the page 
memory PM 323 in this order. The second originals are 
read in the order of page 1 -> page 2 • • • page (n-1) 
-> page n, and read image data are stored in the page 
memory PM 323 in this order. In this case, the image 
data are read out from the page memory PM 323 such 
that the first page of the first originals connects with the 
final page of the second originals. More specifically, the 
image data are read out such that page (n+1 ) of the first 
originals connects with page n of the second originals. 
The image data are read out from the page memory PM 
323 in the order of page 1 -» page 2 • • * page (n-1) -> 
page n -> page (n+1) -> page (n+2) • • • page 199 
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page 200, so that the originals which are separately set 
a plurality of number of times can be processed as a 
series of originals. 

The second embodiment will be described below 
with reference to the flow chart in FIG. 1 6. In the second s 
embodiment, the ADF continuous use (continuous 
mode) is designated by touching an instruction region 
1 18 which indicates "next original present* from a touch 
panel 116. 

An example will be described below in which two w 
copies of originals more than the capacity of an ADF 7. 
e.g.. 200 one-side originals with a total of 200 pages are 
to be prepared. To make the number of originals as copy 
targets equal to or smaller than the capacity of the ADF 
7, the originals must be separately set on the ADF 7, 15 
e.g., twice. At this time, the originals need not be equally 
divided. 

The originals to be set first are set on a tray 8 of the 
ADF 7 in the order of page 1 -> page 2 • • • page (n-1) 
-> page n from the upper side (YES in ST52). The elec- 20 
tronic sort mode is designated from the touch panel 1 1 6 
(YES in ST54), and a print key 1 15 is depressed (YES 
in ST56). Since the originals have already been set on 
the ADF 7 (YES in ST58), the originals are fed onto a 
document table 12 (ST60), and original images are 25 
scanned (ST62). 

The image information of the scanned originals is 
compressed and accumulated in a page memory PM 
323 (ST64). At this time, a screen indicating that origi- 
nals are being input is displayed on the touch panel 116, 30 
as shown in FIG. 13. A "next original present" key for 
designating that the ADF continuous use mode is nec- 
essary is arranged on this screen. When this "next orig- 
inal present" key is depressed, the continuous use of 
the ADF 7 is enabled. 35 

Unless the remaining memory capacity of the page 
memory PM 323 becomes zero (NO in ST66). the 
number of originals is counted (ST68). By repeating the 
operations in ST60 to ST64, the first set of originals set 
on the ADF 7 are read. 40 

Upon completion of input of the first originals, i.e., 
when the absence of originals on the ADF 7 is detected 
(NO in ST58), and the "next original present" key is 
depressed (ST70), the ADF will be continuously used, 
so a message is displayed on the touch panel 116 to 45 
prompt the operator to set the remaining originals. 

In accordance with this display, the remaining origi- 
nals are set on the tray 8 of the ADF 7 in the order of 
page (n+1) -> page (n+2) • • • page 199 -> page 200 
from the upper side (YES in ST71). The originals are so 
set, and the print key 1 15 is depressed (YES in ST56). 
At this time, since originals have already been set on 
the ADF 7 (YES in ST58), the originals are fed onto the 
document table 12 (ST60), and the original images are 
scanned (ST62). 55 

The image information of the scanned originals is 
compressed and accumulated in the page memory PM 
323 (ST64). At this time, a screen indicating that origi- 
nals are being input is displayed on the touch panel 1 1 6, 



as shown in FIG. 13. In this example, since there is no 
original to be set on the ADF 7, the "next original 
present" key is not depressed. 

Unless the remaining memory capacity of the page 
memory PM 323 becomes zero (NO in ST66). the 
number of originals is counted (ST68). By repeating the 
operations in ST60 to ST64. the originals set on the 
ADF 7 at the second time are read. 

Upon completion of input of the second originals, 
i.e., when the absence of originals on the ADF 7 is 
detected (NO in ST58), the next original present" key is 
not depressed (NO in ST70), and the continuous use of 
the ADF 7 is completely executed (YES in ST72), the 
originals of pages 1 to 200 are completely input (ST74). 

Next, the image data accumulated in the page 
memory PM 323 are read out in a predetermined order, 
so that print processing is started (ST76). At this time, 
the image data are read out from the page memory PM 
323 starting from the last page of the originals, i.e.. 
page 200. More specifically, the image information are 
read out in the order of page 200 page 199 
page (n+2) -> page (n+1) -> page n -> page (n-1) • • * 
page 2 page 1 , and print processing is executed in this 
order. 

Paper sheets are stacked on a delivery tray 154 in 
the order of page 1 -» page 2 • • • page (n-1) -+ page 
n page (n+1) page (n+2) • • • page 199 -> page 200 
from the upper side. Therefore, two copies of originals 
of pages 1 to 200 can be obtained. 

If no originals are set on the ADF 7 in ST52 (NO in 
ST52), an original is directly set on the document table 
12, and normal copy processing is performed (ST78). If 
the electronic sort mode is not executed in ST54 (NO in 
ST54). normal copy processing for originals set on the 
ADF 7 is performed (ST78). 

If the remaining memory capacity of the page mem- 
ory PM 323 becomes zero in ST66 (YES in ST66). the 
series of processing are stopped (YES in ST80), and 
the image data accumulated in the page memory PM 
323 so far are deleted (ST82). Alternatively, without 
stopping the series of processing (NO in ST80), the 
image data accumulated in the page memory PM 323 
so far are read out in a predetermined order and printed 
(ST84). 

Processing of storing image data in the page mem- 
ory PM 323 and processing of reading out the image 
data from the page memory PM 323 are the same as 
those described in the first embodiment, and a detailed 
description thereof will be omitted. 

The third embodiment of the present invention will 
be described below with reference to the flow chart in 
FIG. 17. In the third embodiment, when the electronic 
sort mode is selected, the continuous mode is automat- 
ically set. When an end region 120 in a touch panel 
shown in FIG. 14 is touched after all originals are fed by 
the ADF. the continuous feeding operation of the ADF is 
ended. Even when a copy operation is performed by 
only one cycle of the feeding operation of the ADF, as 
usual, the continuous feeding operation can be ended 
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by touching this end region after a predetermined 
number of originals are fed once, so that normal elec- 
tronic sort processing is enabled. 

The operation of the third embodiment will be 
described below with reference to the flow chart in FIG. s 
17. 

A description of the same operations as those in the 
flow chart of the second embodiment shown in FIG. 16 
will be omitted, and only different processing will be 
described below. 10 

If the electronic sort mode is selected (ST54), the 
continuous mode is set When a print key is depressed 
(S56), and originals are present on an ADF (S58), feed- 
ing of the originals and scanning of original images are 
repeated. Unless the end region 120 shown in FIG. 14 75 
is touched (ST86). the ADF waits for setting of next orig- 
inals (ST71). If the ADF becomes empty, and the end 
region is turned on (ST86), original input is completed 
(ST74). The page images are read out in a set order, so 
electronic sort printing is executed (ST76). 20 

An example of saddle stitching (magazine binding) 
of a large number of originals by electronic sort printing 
shown in FIG. 18, which is enabled by the continuous 
mode of the present invention, will be described below. 
In FIG. 18, the capacity of the original tray is 100. For 2s 
200 originals, the feeding operation is performed twice. 
Conventionally, print processing is also independently 
performed. In the present invention, however, after all 
images are stored in the page memory, print processing 
is performed. Therefore, the original images of pages 1 , 30 
2, 199, and 200 can be formed on a first paper sheet 
407; the original images of pages 3, 4. 1 97, and 1 98, on 
a second paper sheet 409; • * • , the original images of 
pages 97. 98, 103. and 104. on a 49th paper sheet 41 1 ; 
and the original images of pages 99. 1 00, 1 01 . and 1 02. 35 
on a 50th paper sheet 413. 

; According to any one of the first, second, and third 
embodiments, the continuous mode of the present 
invention is selected, and after the ADF feeding opera- 
tion is performed a plurality of number of times, elec- 40 
tronic sort printing is enabled. However, the present 
invention is not limited to the above embodiments, and 
the same functions/effects as described above can be 
obtained following similar procedures, as a matter of 
course. 45 

As has been described above, according to the 
present invention, an image forming apparatus which 
can process originals which are separately set a plural- 
ity of number of times as a series of originals can be 
provided. Even a large number of originals more than so 
the capacity of the ADF can be separately set on the 
ADF a plurality of number of times. Therefore, originals 
more than the capacity of the ADF can be processed 
without posing any problem. 

55 

Claims 

1 . An image forming apparatus characterized by com- 
prising: 



means (7) for feeding a plurality of originals 
from an original tray to be set the plurality of 
originals to a predetermined position where the 
plurality of originals are read; 
means (301 . 1 1 7. 1 18. 1 20) for selecting a con- 
tinuous mode, in the continuous mode the plu- 
rality of originals which are separately set on 
the original tray and fed a plurality of number of 
times, are processed as a series of originals; 
means (4) for reading a plurality of images of 
the plurality of originals fed by the feeding 
means; 

means (302) for storing, as a series of images, 
the plurality of images of the reading means 
from the plurality of originals which are sepa- 
rately set on the original tray and fed the plural- 
ity of number of times while the continuous 
mode is selected by the selecting means; and 
means (6) for forming the series of images 
stored in the storing means in a predetermined 
order. 

2. An apparatus according to claim 1 , characterized in 
that the selecting means (301) includes: 

means (117) for setting a feed count of the 
feeding means. 

3. An apparatus according to claim 2, characterized in 
that the setting means (117) includes: 

means (301. 116) for controlling the respective 
means such that the set feed count is decre- 
mented by one when the feeding means has 
completed one cycle of a feeding operation, 
and the forming means forms the series of 
images when the feed count becomes zero and 
absence of the originals in the feeding means 
is detected. 

4. An apparatus according to claim 1 , characterized in 
that the selecting means (301) includes: 

means (118) for setting a next original present 
state which indicates presence of a plurality of 
originals to be subsequently set on the original 
tray of the feeding means and fed. 

5. An apparatus according to claim 4, characterized in 
that the setting means (1 18) includes: 

means (301 , 1 16) for controlling the respective 
means such that processing waits for setting 
next originals on the original tray when the next 
original present state is set by the setting 
means, and the forming means forms the 
series of images when the next original present 
state is not set and the feeding means has 
completed at least one cycle of a feeding oper- 



11 




21 EP0 777 

ation. 

6. An apparatus according to claim 1, characterized in 
that the selecting means (301) includes: 

5 

means (120) for setting an end state which indi- 
cates absence of a plurality of originals to be 
subsequently set on the original tray of the 
feeding means and fed. 

10 

7. An apparatus according to claim 6, characterized in 
that the setting means (120) includes: 

means (301, 116) for controlling the respective 
means such that processing waits for setting is 
next originals on the original tray when the end 
state is not set by the setting means, and the 
forming means forms the series of images 
when the end state is set and no originals are 
set on the feeding means. 20 

8. An apparatus according to claim 1, characterized in 
that the storing means (302) includes: 

means (302) for deleting the series of images 25 
when an amount of image information of the 
series of images stored in the storing means 
exceeds a memory capacity of the storing 
means. 

30 

9. An apparatus according to claim 1 1 characterized 
by further comprising: 

means (6) for forming the series of images 
stored in the storing means (302) when an 35 
amount of image information of the series of 
* images exceeds a memory capacity of the stor- 
ing means. 

1 0. An apparatus according to daim 1 , characterized in 40 
that the storing means includes: 

means (302) for storing the plurality of images 
after rearranging the plurality of images in the 
predetermined order. 45 

11. An apparatus according to claim 10, characterized 
in that the storing means includes: 

means (302) for storing the plurality of images so 
read from the plurality of originals which are 
separately set and fed the plurality of number of 
times, such that an image of the plurality of 
images which is finally read in a first operation, 
connects with an image of the plurality of 55 
images which is read first in a second opera- 
tion. 

12. An apparatus according to claim 10, characterized 




174 A2 22 

in that the storing means includes: 

means (302) for storing the plurality of images 
read from the plurality of originals which are 
separately set and fed the plurality of number of 
times, such that an image of the plurality of 
images which is read first in a first operation, 
connects with an image of the plurality of 
images which is finally read in a second opera- 
tion. 

1 3. An apparatus according to claim 1 , characterized in 
that the forming means includes: 

means (6) for reading out the plurality of 
images from the storing means in the predeter- 
mined order. 

14. An apparatus according to claim 13, characterized 
in that the forming means includes: 

means (302) for reading out the plurality of 
images of the plurality of originals which are 
separately set and fed the plurality of number of 
times, which images are read and stored in the 
storing means, such that an image of the plu- 
rality of images which is finally read in a first 
operation, connects with an image of the plural- 
ity of images which is read first in a second 
operation. 

15. An apparatus according to claim 13, characterized 
in that the forming means includes: 

means (302) for reading out the plurality of 
images of the plurality of originals which are 
separately set and fed the plurality of number of 
times, which images are read and stored in the 
^ storing means, such that an image of the plu- 
rality of images which is read first in a first oper- 
ation, connects with an image of the plurality of 
images which is finally read in a second opera- 
tion. 

16. An apparatus according to claim 1, characterized 
by further comprising: 

means (6) for reading out the series of images 
stored in the storing means (302) and synthe- 
sizing and forming the images on both surfaces 
of a plurality of image formation media (407, 
409, 411, 413) in an order different from an 
order of reading the images by the reading 
means, thereby outputting the image formation 
media in a saddle stitching style (FIG. 18). 

17. An image forming method comprising the steps of: 

feeding (7) a plurality of originals from an origi- 
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nal tray to be set the plurality of originals to a 
predetermined position where the plurality of 
originals are read; 

selecting (ST16 t 301 , 1 17, 118, 120) a continu- 
ous mode, in the continuous mode the plurality s 
of originals which are separately set on the 
original tray and fed a plurality of number of 
times, are processed as a series of originals; 
reading (ST24, 4) a plurality of images of the 
plurality of originals fed in the feeding step; io 
storing (ST26. 302), as a series of images, the 
plurality of images of the reading step from the 
plurality of originals which are separately set on 
the original tray and fed the plurality of number 
of times while the continuous mode is selected is 
in the selecting step; and 
forming (ST38, 6) the series of images stored 
in the storing step in a predetermined order. 

18. A method according to claim 17, characterized in 20 
that the selecting step includes: 

setting (ST16, 1 17) a feed count of the feeding 
step. 

25 

19. A method according to claim 17, characterized in 
that the selecting step includes: 

setting (ST70, 118) a next original present 
state which indicates presence of a plurality of 30 
originals to be subsequently set on the original 
tray in the feeding step and fed. 

20. A method according to claim 17, characterized in 
that the selecting step includes: 35 

; setting (ST86, 120) an end state which indi- 
cates absence of a plurality of originals to be 
subsequently set on the original tray in the 
feeding step and fed. aq 

21. A method according to claim 17, characterized in 
that the storing step includes: 

deleting (ST44, 302) the series of images when as 
an amount of image information of the series of 
images stored in the storing step exceeds a 
memory capacity in the storing step. 

22. A method according to claim 17, characterized by so 
further comprising: 

forming (ST46, 6) the series of images stored 
in the storing step when an amount of image 
information of the series of images exceeds a ss 
memory capacity in the storing step. 

23. A method according to claim 1 7. characterized in 
that the storing step includes: 



storing (ST26. 302) the plurality of images after 
rearranging the plurality of images in the prede- 
termined order. 

24. A method according to claim 1 7, characterized in 
that the forming step includes: 

reading (ST46. 6) out the plurality of images 
from the storing step in the predetermined 
order . 

25. A method according to claim 17, characterized by 
further comprising: 

reading out the series of images stored in the 
storing step and synthesizing and forming the 
images on both surfaces of a plurality of image 
formation media (407, 409. 411, 413) in an 
order different from an order of reading the 
images in the reading step, thereby outputting 
the image formation media in a saddle stitching 
style (FIG. 18). 
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